1. Background {#sec69386}
=============

Selection of anesthetic approach for lower extremity operations is often a controversial issue for anesthesiologists. Most of these patients are at two ends of the age spectrum: elderly with different types of underlying comorbidities at one end and young trauma patients with different types of injuries at the other end. In recent years, there has been a significant tendency towards the spinal anesthesia (SA) rather than general anesthesia (GA) in orthopedic surgeries. SA is a type of neuraxial blockade that involves the injection of local anesthetic drug with a long thin needle into the subarachnoid space ([@A18194R1]). SA has been used since the late 19th century and now is the most common anesthetic technique of neural blockade through which a wide range of surgeries can be performed. Although GA has been the pioneer technique that induces the state of unconsciousness and sensory loss through the intravenous or inhaled agents, it is now less accepted by the anesthesiologists because of serious complications ([@A18194R2]). In comparison to GA, SA may reduce the risk of many side effects including venous thromboembolism, intraoperative bleeding, cardiopulmonary problems, and postoperative analgesic requirements ([@A18194R3]). Rhee et al. reported the dissatisfaction rate of 3.7% for SA and suggested that patients\' dissatisfaction and refusal of this method might be the result of their concerns about its possible complications ([@A18194R4]). While headache is remarked as the most common side effect of SA, the incidence of complications varies widely ([@A18194R5]). Although low back pain is often reported as a common postoperative complaint after both SA and GA, the association between anesthetic technique and back pain is still unclear. Some studies reported back pain as the most common postoperative complaints in patients who had SA, ([@A18194R6]) while Schwabe et al. did not report such a complaint ([@A18194R7]) and in the meantime, Quaynor et al. reported an equal incidence of back pain with GA and SA ([@A18194R8], [@A18194R9]). Although prior studies demonstrated the possible association between anesthesia and postoperative back pain, the association between GA or SA and the incidence and severity of persistent back pain remains controversial. It is also unclear whether other concomitant factors can increase the incidence of back pain in these patients. Considering the advantages, safety, and potential complications of anesthetic procedure, the chosen technique might cause significant effects on both health and economic issues.

2. Objectives {#sec69387}
=============

This study was performed to compare the incidence and severity of back pain between GA and SA, and to explore factors affecting postoperative back pain.

3. Patients and Methods {#sec69388}
=======================

The study was approved by the Ethics Committee of Mashhad University of Medical Sciences, Mashhad, Iran. We recruited 148 participants who underwent elective lower extremity surgeries in Orthopedic Department of Imam Reza Hospital of Mashhad between May 2011 and March 2012. Patients were randomly allocated to two equal groups of SA and GA. Inclusion criteria were as follows: patients aged between 18 and 60 years; ASA I or ASA II; elective surgery; and surgery duration in supine position shorter than three hours and in lateral position shorter than two hours. Exclusion criteria were as follows: any history of previous primary or referred back pain, back trauma, lumbar or thoracic vertebral surgery; any congenital abnormalities of the spine; body mass index (BMI) \> 30 kg/m^2^; any history of addiction; and presence of any transient neurological syndrome (TNS) such as pain or dysesthesia in one or both thighs, which radiated to the hip, thighs, or legs. Moreover, patients with systemic or local infection and those who received anticoagulant therapy were excluded from the study. An informed consent was obtained from all participants before the procedures. A sequential sampling method was used. Field data collection method was applied in which data collection tool was a questionnaire. By block randomization, patients were classified into two groups. The first group included 74 patients (mean age, 33.47 ± 12.85 years) who received GA with the same anesthetic protocol (Propofol, 2 mg/kg; fentanyl, 4 µg/kg; cisatracurium, 0.2 mg/kg, and maintenance of propofol, 100 µg/kg/min; and fentanyl, 50 µg bolus per 20 minutes). The second group comprised 74 patients with the mean age of 37.53 ± 13.61 years who received SA, using 3 mL of 0.5% bupivacaine with the same procedure. The incidence of back pain was observed and documented. The severity of back pain was assessed at the first, fourth and eighth week of surgery via visual analogue scale (VAS), which ranged from zero to ten with zero standing for "no pain at all" and ten for "worst imaginable pain". After prepping and draping, with patient in sitting or lateral decubitus position, the 23, 24, 25, or 27 gauge Quincke spinal needles (Dr. Japan Co, Tokyo, Japan) were used to access cerebrospinal fluid through the midline between L2-L3 or L3-L4 intervertebral space. Then 3 ml of 0.5% bupivacaine (15 mg) (Mylan Co, France) at a rate of 0.2 mL/s was injected. The number of puncture attempts was one to three times. Patients with more than three puncture attempts were excluded. Patients\' data was collected using a questionnaire. Other data including patients' posture during anesthesia and surgery, duration of surgery and the number of puncture attempts to reach the subarachnoid space were documented as well. One week after surgery and at the first postoperative visit, the incidence and severity of back pain were evaluated and recorded. To determine their postoperative condition within a controlled period, we followed patients via telephone after hospital discharge at the fourth and eighth weeks of surgery. Data were analyzed using SPSS 11.5 (SPSS Inc, Chicago, IL, USA) with independent-samples t test, Mann-Whitney U, Chi square, and Fisher\'s exact tests.

4. Results {#sec69389}
==========

A total of 148 patients in two equal groups of 74 patients, comprised of 96 males (64.9%) and 52 females (35.1%) with the mean age of 35.50 ± 13.35 years, were recruited. The incidence of back pain for SA group was 39.2%, 12.2%, and 2.7% at the first, fourth, and eighth postoperative weeks, respectively. The incidence of back pain for GA group was 32.4% and 2.7% at the first and the fourth weeks, respectively. No pain was reported at the eighth postoperative week in GA group. The incidence of back pain in the first postoperative week showed significant difference between two groups (P = 0.025), while the difference was not significant at the fourth (P = 0.165) and eighth week (P = 0.497) ([Table 1](#tbl17657){ref-type="table"}). Comparing the mean severity of back pain between two groups also showed no significant difference at the first and eighth weeks (P = 0.156 and P = 0.253, respectively) but the difference was significant at the fourth postoperative week (P = 0.030) ([Table 1](#tbl17657){ref-type="table"}). Our results showed that in the group with GA, age (P = 0.170), sex (P = 0.408), and BMI (P = 0.109) did not have any association with the severity of back pain at the first postoperative week. In addition, in the SA group, the age (P = 0.397), sex (P = 0.057), BMI (P = 0.423), surgery duration (P = 0.604), patient position during surgery (P = 0.526), the number of attempts for successful anesthesia (P = 0.338), and needle size (P = 0.209) did not show any association with the severity of back pain at the first postoperative week. The incidence of low back pain according to patient position, number of puncture attempts, and size of needle are respectively shown in [Tables 2](#tbl17658){ref-type="table"}, [3](#tbl17659){ref-type="table"}, and [4](#tbl17661){ref-type="table"}. The association between probable factors and severity of back pain at the first postoperative week is shown in [Table 5](#tbl17660){ref-type="table"}. There was no significant difference between the two groups with respect to the following variables: age (P = 0.071), sex (P = 0.863), surgical positioning (P = 0.688), weight (P = 0.259), BMI (P = 0.517), and surgery duration (P = 0.21). No complications developed during or after the anesthetic procedures in this study.

###### The Incidence and Mean Severity of Postoperative Back pain ^[a](#fn14589){ref-type="table-fn"},[b](#fn14590){ref-type="table-fn"}^

           First Week   Fourth Week   Eighth Week                
  -------- ------------ ------------- ------------- ------ ----- ------
  **SA**   39.2         18.11         39.2          3.92   2.7   0.54
  **GA**   32.4         13.78         2.7           0.95   0     0

^a^ Abbreviations: SA, spinal anesthesia; and GA, general anesthesia.

^b^ Data are presented as %.

###### Incidence of Low Back Pain According to Position of Patient^[a](#fn14591){ref-type="table-fn"},[b](#fn14592){ref-type="table-fn"}^

  Position      Incidence of Low Back Pain   
  ------------- ---------------------------- -----------
  **Supine**    22 (91.7)                    27 (93.1)
  **Prone**     2 (8.3)                      1 (3.4)
  **Lateral**   0                            1 (3.4)

^a^ Abbreviations: SA, spinal anesthesia; and GA, general anesthesia.

^b^ Data are presented as No. (%).

###### Incidence of Low Back Pain According to Number of Attempts^[a](#fn14593){ref-type="table-fn"}^

  Number of Attempt   Incidence of Low Back Pain
  ------------------- ----------------------------
  **1**               44.4
  **2**               11.1
  **3**               22.2
  **4**               22.2

^a^ Data are presented as %.

###### Incidence of Low Back Pain According to Size of Needle^[a](#fn14595){ref-type="table-fn"}^

  Size of Needle   Incidence of Low Back Pain
  ---------------- ----------------------------
  **22 G**         6.9
  **23 G**         20.7
  **24 G**         37.9
  **25 G**         31
  **27 G**         2.2

^a^ Data are presented as %.

###### The Association of Probable Factors With Back Pain Severity at the First Postoperative Week the Studied Groups^[a](#fn14594){ref-type="table-fn"}^

  Variables                             Study Groups     
  ------------------------------------- ---------------- ----------------
  **Age, y**                            33.47 ± 12.84    37.53 ± 13.61
  **Male, %**                           66.2             63.5
  **BMI, kg/m** ^**2**^                 24.30 ± 3.66     24.78 ± 3.4
  **Weight, kg**                        71.86 ± 13.92    74.38 ± 12.73
  **Surgery Duration, min**             115.74 ± 34.98   100.27 ± 34.95
  **Patient Position During Surgery**   0.267            0.526

^a^ Abbreviations: SA, spinal anesthesia; GA, general anesthesia; and BMI, body mass index.

5. Discussion {#sec69390}
=============

This study investigated the incidence and severity of postoperative back pain in GA and SA following elective lower extremity surgeries. The possible predisposing factors related to developing back pain following these procedures were also evaluated and compared between two groups. None of the abovementioned studied factors had a significant effect on developing back pain. Nevertheless, in SA group, the incidence of back pain at the first and the mean of back pain severity at the fourth postoperative weeks were significantly higher than that of GA group. In comparison with the study of Dahl et al. ([@A18194R10]) and Gafari et al. ([@A18194R9]), which showed the same incidence of back pain after both GA and SA, others such as Horlocker et al. ([@A18194R11]) and Schwabe et al. ([@A18194R7]) studies suspected the association between back pain and SA. Our findings showed higher incidence of back pain after SA. In accordance with this study, the results of Pinczower et al. ([@A18194R12]) study demonstrated that back pain was more prevalent after SA. Various factors including trauma to the ligament, paraspinal muscle spasms, and ligamentous tension during changing position in a patient with skeletal muscle relaxation have been mentioned as causes of higher incidence of back pain after SA ([@A18194R13]). In Edomwonyi and Isesele study on 120 patients, back pain was noted as a part of the neurological syndrome with an incidence of 10% for this syndrome and 6.6% for low back pain, ([@A18194R14]) while the current study showed an incidence of 35.80% for back pain after the first week of surgery. In contrast to our study, investigation of Quaynor et al. in 2001 on 106 patients under SA revealed that none of the patients complained of back pain ([@A18194R8]). While some studies demonstrated different incidence of postoperative back pain, ranging from 2% to 26%, in the study of Schwabe et al. 56% of the patients complained of back pain five days after surgery and this figure decreased to 12.3% in the third month of follow-up ([@A18194R7]). Nonetheless, with regard to different time of pain assessment, our study indicated lower incidence of postoperative back pain. It is worth noting that patients with history of back pain before SA were not excluded from Schwabe et al. study ([@A18194R7]). According to Sarma et al., 10.2% of patients after SA experienced back pain, which showed no statistically significant association between size of the needle as well as number of the attempts to perform the procedure and incidence of low back pain ([@A18194R15]). In another study, Breivik et al. found that needle size did not affect headache and low back pain intensity after SA ([@A18194R16]). In another study, the incidence of low back pain in spinal group was not significantly higher than control group in which normal vaginal delivery was done without any intervention ([@A18194R17]). These results are in accordance with our findings. According to the literatures, all the studies did not specifically deal with the factors influencing the incidence of back pain after SA ([@A18194R7]). In conclusion, SA is an easy, effective, reliable, and economically affordable method of anesthesia and it has been widely implemented in various surgeries due to less serious complications and more patients\' satisfaction in comparison to GA. This study suggests that SA could be considered as an effective factor in developing back pain after orthopedic surgeries in the absence of back pain history. However, it indicates that anesthetic method cannot justify the severity of postoperative back pain. Hence, more studies are needed to determine and control other effective factors in severity of back pain after various surgeries and in different medical conditions.
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